ness and cavity size have not been studied previously in athletes. In this investigation, RVAW was increased in all participants and RV cavity was increased in most. Whether this increase in RVAW was part of the general hypertrophy which occurs in the heart of if this was related to prolonged elevation of pulmonary artery pressure during in-water training for [2] [3] [4] hours per day is not known. Clearly this is not an altitude factor alone since the previous normals were from the same community. We cannot explain why the aortic and aortic cusp separation measurements exceeded the 95th percentile of normal in most swimmers.
In summary, the unique finding of this investigation is that children who participate extensively in training programs (swimming) may shunting in all 15 patients. Temporary flow through newly implanted septal patches was detected and differentiated from shunting across a true residual defect. The contrast echocardiographic technique using injections through the central venous and left atrial catheters as described detects and localizes right-to-left and left-to-right shunting. It is a safe and reliable method to evaluate residual intracardiac defects postoperatively. Dye curves were immediately followed by contrast echocardiographic studies performed by two of the authors and interpreted, on a double blind basis, by the other two. These were repeated for [3] [4] [5] consecutive days in 13/19 patients who had evidence of a residual defect on initial evaluation. Injections were performed through the central venous and/or left atrial (LA) monitoring catheters placed at the time of surgery; 1-2 cc of the patient's own blood was withdrawn and rapidly reinjected by hand through each catheter. A strip chart echocardiogram was recorded simultaneously with each injection using an Ekoline 20A with a Honeywell 1856 recorder. An electrocardiogram and an injection marker were used for timing purposes. The ultrasonoscope was set at the lowest reject and the highest near and coarse gain settings that permitted adequate outline of cardiac structures and recording of the contrast echoes.
A 2.25 MHz, 5 cm focused transducer was used for all examinations which were conducted with the patients in the supine position. Four areas were used for analysis: 1) the aorta, traversing the right ventricular outflow tract, aortic root and left atrium; 2) the mitral, including the right ventricle, interventricular septum and mitral valve at the atrioventricular level; 3) the ventricular, viewing the right ventricle, interventricular septum and left ventricle; and 4) the tricuspid, recording the tricuspid valve within the right ventricular inflow tract. Three to five injections were performed through each of the central lines in all four positions. An injection was acceptable for examination when the side into which it was made became completely opacified with contrast echoes.
A study was considered negative when ultrasonic reflections produced by central venous injections appeared confined to the right heart structures and those created by the
